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The Effects of Age and Information Processing Style on Abilities of Young Children to
Understand Spatial Coordinates
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<Abstract>

The purpose of this study was to examine the effects of young children’s age and information processing style in
understanding spatial coordinates. For sampling the subjects of this study, Korean version K-ABC Intelligence
Test(Moon, Soo-Back, 1997)was conducted with 165 children aged 5-6 who were attending I and G kindergarten in
D city. From this pool 30 children who possessed sequential processing style and 30 children who possessed
simultaneous processing style were sampled. In order to analyze the understanding of spatial coordinates, a test tool
was formulated according to methodology of Blades & Spencer(1989) which was modified. Acquired data was
subjected to descriptive and comparative statistical analysis.

The following conclusions were arrived at:

Firstly, there was significant difference between 5-year-olds and 6-year-olds in understanding spatial coordinates.
The 6-year-old group got statistically higher grades than the 5-year-old group in locating a point on the coordinate
plane and reading the coordinate numbers. Secondly, there was significant difference between children’s information
processing style in understanding spatial coordinate. Children with high simultaneous-low sequential processing
showed higher petformance in locating a point on the coordinate plane and reading coordinate numbers than
children with high sequential-low simultaneous processing. Thirdly, after verifying statistical significance of

inferactivity between young children’s age and children’s processing strength, there was significant interactive effects
in both tasks.

Corresponding Author : Meehyeong Oh, Department of Child Studies, The Catholic University of Daegu, 330 GumLac-1Ri, Ha Yang-Eup, Kyung

San City, Kyung Sang Buk-Do, 712-702, Korea Tel: +82-53-850-3520 Fax: +82-53-852-8030 E-mail:
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- 125 -



2 WigFYEsIx| - 46 95, 2008

FHI0l(Key Words) : 4-ot43} -2 {early childhood mathematics education), 2752} (spatial ability), 3-7H343E
{spatial coordinates), A ¥ & 2] %F 4} (information processing style)

I.LAE

AR ek A A3} AlSlo A= Aol 2YH
SHolA 481y FElo] uf FashA B iR Qi) o]
3 3 58S 7127] 98] folr|BE AFog 943t
U EE AAsfof gttt WakojA n|ZpatualE ol
(NCTM, 2000)°ll41= frol7|%e 253 28hd (Pre—k-2)
TS A% S E7|1EE AXSIEoH HlojuA 4
A7ARE o Bt uj> a3 53o] AHEE= A7
£ B3 o] A7|¢] #HWE0 7 40t 7318 7h23) F
ZHiAle| tigt Zhzto] Hojua 7|88y Alngg Ad
ol0] et S0l A B opz} AstE 87 A EL B
& = ke FHI7h Bt 2 o] 2o UTHNCTM, 1989)¢
wor7le) el tgt F284L ARt &
om AR folr] e Lo I3t 22 ALE
(#H-$4, 2004; 7274, 2006; ©14<, 2005; 2|A, o)A
2006; Clements, 1999; Clements, 2004; Copley, 2000))
Ae o7t 3368 e 2438 A719L AAsa
ok,

#o1719] 27) 71818t AE-2 H4gt v 7Hx] 71544
A &, 1718t FEEE 718, FE718) o178 7]
H2Q ZHEC] xFE ofof 3t (Kennedy, Tipps, &
Johnson, 2004). Y| 7} 7|8}8+4 A4 5 #BE7|sh= 23}
329 FIX S ERYAE HBAA S AHgsto] mof
3k A2 FZof o|27|71X] fopr] koA A2
ohEolR| 7] gigkon folEe] Hyo|s| o] o= Hw
AXE ghe)Fe W AFER F=3 AAoltHo] R
2 9005),

i Ho YA BAZ HE 37+ NZoje 3 9
of £¥ & 2] %0] WA o A7) HE Wehs Aog
2740 HHo|M F o2 R Hwehs T AY TAY
olm o]F Q4= L FUHIFYolgtn i}
(Somerville & Bryant, 1985),

Piaget®} Inhelder(1956)= HEA A& o]-&3}e] 37+
& 2AY 5 Yot FHRY0] 75t Eul HEA A
£ o] &5t dAY YRR ofet ThE YA oM E of
=AE Y 30 BAE FYsHA gotd £ e =
24 z2po] 7H5dt 2L 2A HER HEA
AQ AHEE e FHRYS WAl 2471 Hrjy B

1.

4 o T Ho o

ottt Piaget®} Inhelder(1956)= 373 % tigt Ad
S dAR R Wdet=t =34 A9 B

3] Q4st7] A A, vjd|, 4, 74, %, 4%

&2 71232 71818 JHgE v2A olg)stal glof
of X&I Y& F A& FAlol st HEAAE
o]-&3t F7He Al o] 7Hgsttke Aok, o9 o] & A|
Aol At A2 fEEed FHEE A3IER g,
9A] oMol foted 7HestA Yt HSGktH(Piaget,
Ingelder, & Szeminska,1960). 18U o]%9 AFE
(Blades & Spencer, 1989; Somervill & Bryant, 1985)
NA 4AIFE A o] 7HsdhE AAls e -8
et fots ISR st (A4, 2004; Aol
1987; Z%4, 1991; o182, 2005) M= &7 58
o] 4NlfA= W& FELE bAlo e FUrES de
FE22 6Aldle AY FAEHE AR YEFo2ZH
Fote] FE A 2582 W 4415 E YEpdTh Bistn
=g

Blades®} Spencer(1989)2] #2145 o] W3l 4o
e xZHE 19}, y2E 447 23Sk 16709 2| F el A
B O AEY ARLE 2281 1670 A1 -l Fgdshe FsE
AR, P& AL 7IE 168 2431 fotollA &7}
TS HolZa AdHlA EEE A-E s sk
LAE ARgsTh vt Bt 5A1E e R & EeA
(2004)7 gt 4412} 5H1E L2 gt 0] 42(2005)9] A+
o4& Blades®} Spencer?t x5} y& 250 ML gt
FAE % 7t2 AT FE A2 ¥ 2R 2plEE AR
Y AL ol & V12T AF A2 W RARAE 5}
Wol=g F o 4 HAE AESIE, o=t &2 3t
Aol A = THA] frobiE F7HEERI4 0] Tt Ao R U
12574

oje} 22 AFAMEL WEH YA FU4E
< 9elly] dafA e THA-6H] FobE deE o A+
7t ZAEjojol & aAS BRoF= Aol 28U fors
o2 o 858, 53] 37t Ao Wt Afe =B
Holn] folAfRle JAANH B 34 5¥E FIA
@7E A gl Aol

- 126 -



S R0l QT EE Btk Yal TR
oo BRsAo] IRKE WAl tejsjoksitk Holckt
M, 1995). %, Al KA ke 81

O SR 7ML QL 01| A EA

T

oF Stk 212 L Gl Aotk of
1=

g Zlojr},
Jonassen®} Grabowski(1993)= 7§l eh&217} 8k At
9] Zjo|& Bol= UL Z47he] eEAL 71| 1L gl

%
{
o

S48 PRI AAFA B4 oK% AXER <
Aoz BES AABEee At 2 Aol 9)
T AAEAL AEY/ANE FE UL E AL
AW YRR OF throlA ] AR E A2
A2 A3t o] AR T A WS Bkl A
2 SR FAHL 2] ARG A YL XY
3k, 22k QB el 42, U, W, Hele A
2o} glom S8 Huap FRA wes Qo
N2 si%5e] Feh 9w peisle] olck whebd s

gotsl da vt Qlt.

AR e}, A4 2 7]ek B Fofo] 2yo
TE oA eAAE-FAIA Y] = o] HE Ao
o] EAfah= AR ghezl vt gltk, o]t & /1A £33
HEAAFAE A HYsh= P S| wef 2214 -7
YA T A5H -tk L2 (Neisser, 1967), &2 -FA| A
(Das, Kirby, & Jarman, 1979; Luria, 1966), -A14—-%3}
A /FA A (Levy, 1972), A&d -2 % (Bogen, 1969), ¢
oA -0 E= AR —FA A (Paivio, 1975, 1976),
5018252 (Schneider & Shiffrin, 1977) A|7HA-H]A| 7k
#(Gordon & Bogen, 1974)5-2.2 thofshA e w gjck
(=4 1997),

Ft- - =R oA QlE A7) HE o7 71x
HEE Aok Ao QoA A= ohg Bt ohgt A
& A8k Hlk St Zolrt QlojA 7o mA|zt
T MR OE Hgor ettt & A¥E 1A AR

Lo

o Ix rf

Z;
o3

£ AFsto] WolSolvA Aol L, eldel YHsR
HRE Aeiste wde, $ut azHel 4RE Hels)
£ o) glold ARESIR, FAHo| T, HaAe) o

AEE H23thSample, 1975), Kaufmand Kaufman
(1984)& ZuRtte] AGH, w13 Aol ko)

ROte] HExz|Alut Aol SUEIMSH vixle FF 3

A A7) Afol g, Nt A3, H2HA, B
o B A7 ddied, Al e
o2 g, BhHo| SNl FA, 1
A, 1", BAIA, 554, AHE, dRE
Aejgteir QoF - AABRIL Qlrt, ShAl oA
Yo} S 7)eA ) AolE HolA| HY o]F x|y
Hlateralization)2tal dtet, 2l dojd B4 =g
A ALY, sElMEyor g wolsolal Hefsh=
B Qi v[dol A ok M (spatial), £54 W
Aoz ARE dopEolil X2 gtcH{Bogen, 1975;
Gazzaniga, 1970; Kimura, 1967; Sperry, 1975). $%35
W ARE Aol FAL A FHHo FEA A%
Aoja eabH whalat 91 o] FE AT FARI EAA, &
A A0 o] & 4= Qi

Ar Aok B AFRE dY dojeHFAN,
2005; Alod<x 1985; 21|& 2005; Kirby & Das, 1977), 2
stEAsAY S Ak 225N, H¥Ee, 2000;
Watters & English, 1995), S2A=Z5(IHZ, 2006)59
aelute] BAYE ATE Aol Jlon FeteEat
HAH AT ARA P SEHEEIF, AA,
1997)2] A, HEA A o] whE £Erd o 3o A
oj(od3-21, 2008)5 AHE HFE0] Sit

SIS iAo Fr Ao T SadHEoke] WA
£ B o5t A1A1997)9] A9 Arollz FAIA
HEA YA ti 7IBMIHES} 2 AUEAS Uet
o} £x1A YR A GAE the 7]8) 3= W&
ABHAE eI ESE 2 SAIA A g0
e SAAE|FAe] sl H]E| £EMIH R = AL
2 YRt T 5-64] fobE AR sho] AR A 24
of & et ol AH T 0] Kol F A of-5-21(2008)9
At FAIHEF Y ot 7]8tet AREAT} FEY
Ao, AP fots tiergdddi & HeE U
ot sesls B AR AR gAY HRAdS 2 Agd
o] Ao SAIA R HEA G 0]
w2 WAL UeE Hola ok
oo Al Al E njel Zro] 7]E9] fofEk
FAFENME £2 WL A3, & 9%

94

B
|
Jild
iy
L

Of
Y
aN -
Ll
el

[0 ot @ & offf
biomoth

ofr

dr By

o
B
fuc!
i

=2

o M 2
]

of

Ir

o

0,
o

o

ed
e
rg
-
il
°
§2 3
32
o
~or
=
1o

L2 of H 2 o
cg rob a

o R

I oo

-4

i
=2,
>

rr
o,

f

W
oo
o2
kA
2
a8
o
4 o

e
L F
M mo o B ox -y i

Y= Hol7t 9hg A
2 Assgkor fobg oz @

XNoag i e &
te lo

po)

-0,

)

<

>

2 e
£,

fr o

S U o < A T
-

NCTMEO00 A= BhetLhy 447

j

%t

)
.S
2

i

-127 -



4 URVFEEEX) : H463 95, 2008

o> $83 sEo] LE= Al7jEt B E3) o] A]7]
o g $0} 7|5kE Zxsit Srato] QlojA =
719 Aeole £HEE FAHA AN e, +5 A
+ A, 57, 283} e T wal)o) 385t S
o 5] S YA SEo] "asit o] wd
€ 7129 AR} BA27), A MY, 7hast &4,
AHE9] F7HA Hixie] gkt xjzbo] EatEIT 3o Q)
oA 27|19 AL st AR E-2 ol 7ll9] ARf o
g B5H AYE B DoAAE AD-FHBAL Ao
3] 9JEE o] lthJohnson, 1979). 4o1719] 79
Ad-g7A, & 71818k st WAg #3o) k=
Zolct, fote] 7151t Aol W3t 9] AFEE A,
2004; Clamants, 2004; Hannibal & Clamants, 2000;
Satlow & Newcomb, 1998)0l 4 & o5 YAMEZ oLt
=015 B 7I5kHA wAQ v 24L& Y5uid
71818k A\ AEE 229 7|27t He 2B Ade g5
St lohal Barska gt} o) 7|stehA Alnge gof
717 A o2 Fa% AIZI(NCTM, 1989)9& RojFs
Ao|BR 71515t AYL oy HE o]Rojajof Fir}
53] MAxZE AT frobr] 9] WEd EA4L 13 B o
ot gt BRE A EAS molsle] Aole) &
ol Ste EAE S AFske Aol Basit YHE =
sk Wl HRAFAL sho] P U e} o
Aol YLBZ stgAlA £ of et g4 4L A
35171 $af BraAte] A B4 FEAT FAL Tt
o3k o] Fositt @ Rojth, I1YHER B Ao
718133 AA 5 FHE7)8ke] Gl ot AP 2l
AH B4 FEA | FA e mat 37 HFolssol 2}
o7k A=A, aE|n AR} YRAYA] Thof A5
9] A= OWIAE AHE A} 3y oL} e dF
A& A3t
A, fote] Aol uheh FZREUR o) Zol7} AL A
7¥?
B, frote] FEAFA Y] whet FRE 0| =fol7}
UL AA7P?
AR, frote] FrEEIA o oigt it Hr A gzt
o] FzA-go] AL AUN?

I. 4+

e
ol
£
0z

& 2257 931 DRCAY B3
o S1A 1 HAAUT GHAUL HRS
£ Sy 23BES AAsT X

=
279 grAelq AXsHe 25
7

u
in=}
i)
D)

o
BoH T E g
re
-
o
g8 &
o

0N 50 3R

. #HF dFdARohs [ AYT GRAY AdFd
& % USAS TH6A] fob 60Ol AT A
F2317] 9fel HA 165 (5A): 851, 6A]: 80%)& At
L2 =3¢ K-ABC A5HAHESY, 19975 HAIS
Rt

2 FAA-A £AATFH A FAAZ - &4
A& A2 Aol SHA A= FAA A A
Fol e &S o] FAHLE KT Ao)7t
A F . 4 A=Y EEHF F 22 H4l
A 22 A4E W o] H4E AHEdlo] K-ABC 44| -
A a7gel AAE 712l A eAAHH =t FAA
Y=g Busit. (& Dol vehd Ao e 2&
Ha 19 Aol S Y g 71&d "t FAA
YA HpolA £AAYH = F+E W Y4 Ao
7h +134 o]l A4S L FAANY-A eAAFL
2, -134 o5l LS 2 eAAE-A FAAHPL
2 3tgld

AAL A AjQ Z2o)A FAIA et A 2t
o Aol7t gl AL = yehd folE A Y3tn I FAA
Z-A A F fob 728G 401, 64 327), I &
A=A FAAE fot 35 (GA: 157, 64 208
FE F 1078 ¥, T <AAFY-A FANHRY
olA 54 frob 15782 Aol 2F ZFAFTE I &
A A FAIHERFE 6A] frok 2078 F 15%F 1 F
M -A A FoF 128 F 5419 64 7 15
FALEZ BHSGT. 44 froke TAIAEYO] gon
EAA YL Z yehia] gfonz 2 AToA s 5419
6ME Aridez st AR W E D
o gt

——

(B 1) HEM o1Sat H37| 0152l £AMZHES} SAMANT EEHLSIO X0|ZHS ARt 2AXI0| Hpo B

oo~ 1A
541 071 €~124) 570¥

17
13

&, 25H(1997) $H=g K-ABC %5 HAH 814 2.7} p 154

- 128 -



Rote] HEXal

(8 2) A7y

SR EAAF-
A SRy
F2A%)

 AERER

S meRAY-
A FAANY
(H#A5)

I5H 67 5)
WeA|(75.8)
AA 30%(107.20)

157(113.07)
15%(101.33)

15%(112.13)
15%8(95.73)
307(103.93)

30“j (112 60)
3074(98.53)
60%8(105.57)

(E 3) K-ABC 52| Al Ui

aH ERCRTE

E54 A 1 SAROI AR ) AN a9 SEAS AT SAE A odend
8L 23} ~ 124 574¥
& A DAL 2EE ol 90l & RAES SATE 195 BARrE 2A67al
Mo 5 SRR Aol ~ 124 5743
A= Qo 84 AAAT B 719 AR o] 58 220l 910 7Hl ofEe Aoz 140742
el HEA) o4 PAAE o] % ol 80) Tl 19 ol At sl ~ 124 5749
5o 2ge,
TYBR B oF5o BT 89| JZAS 19 AN ofE L pesoz 24671
299 izl YR RS b 1 50l o8 T ABE S UL BES ZRAL. ~ 104 59
HEY A of e Sl ST B el 42 248 29904 A 18 49 2 04
iy A 2UT 4 Y= S 2R, ~ 124 579
: NZHG2 BA 1 2x2 AAGFEAE 12 & De1o] AT ThoI =82 B sA071e
N sl seg 2AsE Aol ~ 124 5719
9A7)9) s R 2 iAE 190 HAE AYSE U Y AAoIT ey
ARIEA 1 o8 A8 HoFE AHIES ofgolA ZHH0E fas 23S 1) 6H071%
2 ARIES Aol dolie AR S4o] wel 24 4 9 S ZRu ~ 124 5744
F. ZH(1997) T= K-ABC A5 HAF si4 8.749) W oA |
2. 53z¢ Spencer(1989)8] =15 $=43to] AME-3}AT]
Z=7-9] BoRE 30 X 30cm AARFE Toll 5 X 5cm] A
1, 3T K-ABC N2 SHE 19 9T h2e) xHES BN 2 Az
REAY £ EF] Y8 BEu1997)0] $H= of yRES 08 225 BASIGITE ES BN OR
9 AA 5L AMsl7] Y8 st d=ak K-ABC A FEAIE x2he} et o2 FAIE yHRY] S, y) 9

SHAETE AN,

= K-ABCE ¢ 2,54 -1 12,54 o159 X4 &
g2& A5 A A" 5AAleld A, F
AlAE, 2 $EEE TAH 9tk &Y™
o= 3749 )AL, FAAAHEE T4 s AL,
121 FE= HTE 6719 AR FAH gle
o 2 AtofAE 16709 SHHAAF FollA T 5, 64 &
oo Al MAJsHe 8749 BHAAAIE st R A
FHE ERAT, Y AAY A YLS (E 3o
A A8kt

2) FNHEIA =7

forel FUBToIASAL 2437] Y8 Bladese)

A, SEIY 9T Tt IY 98L FIER e 481
ot FE A% Aole FEIE 93] 287 A 22
SEIH] 23A gioh,

A B ARR] 27)9F 27719 2717 A2
THAE U}, AEAA] 2] BA = AR v)E apig
AR, yol A8 e HEFIES fotllA A4 & 7,
HE7IEO| 28 IHY 22 THE AEste] 2Ed 9
of FOLEE 3l= Aolt}, ##Y7| TAl= AARTT Y
JHI=E FRgo] 201 folrt 2o 3j7sle x5
SR} y&] RALE 9ol EEE ke Btk

HEAA) 27] A 1588, ZE7) A 15880 B
Foll e BE A= 138, 954 23 F9e 08
Hojslgirt,

-129 -



6 CHBIIMBIEIR] - M46 95, 2008
3. S7EA

1) AlB|RAL AA]

2] Ao met Ao Jokg A5 $al gt
4R ~ SH6H fobE td o R g K-ABC ZEuUS B4
SHih & A7) i RAQ iAol YxIg IR Y
T} GR2IYellA 2007d 3Y ~ 20084 4 712 K-ABCS
AAJBIAE frob 1208 (@Al 351, 541 507, 64l 359)9)
ZRadg FAANYT LA TG v]8-E Yolr] 9]
3 BAsIGITt, 4] A 7k 44]9] - 1 FAIAE-A &
A2 g ] Goke ¢k 60%S] AR Yehton 31 231
2-A SAIH2FQ| Gol= 5%= ulgto|gct, 3t vt 54
froks L FAIAE-A AR fobrt &F 50%%0 A
S yEhten 1 A -4 FAAEY fohs 18%
2 yepgtt E=5E 64 frote] A9 31 BAAR-A &3t
HeFol ok oF 40%%) AoE Uehdon 1 LxpH
2-A FAALFY foks 25%9 Ao et 24
Al A & 4= Ql5o] W 4M|Q) A9 11 SR -A FA)
A2 g 9] vlgo] th2 ARof wlaj Wol ooz @)
olAl AN Adstar Tk 5M19} 6415 tiAto.2 3l

2) As A Al

AEAE G w2t A7 froks $E317] Y3
20084 49 79 ~ 5¢ 16°‘77}Zl Z Aol K-ABCE
AT B 228 E9 AR Rk HA &
A& 7P AAR 2%00] °}°“‘°E1 e F AN 5
Aol AATEI ST, Ak 1012 AAEglen 191d AAE 4
SAIZEE oF 40% ~ 508 A% glct

3FEFIA A

K-ABC AL Aol whzt Hohe 743 & 20084 59
199 FRRIA] HARE AR FARIIA] AR 0|
et 282 HABT AARE 220 Al FRE A 2
W&k Aol gt w8-& AAjste] HAl AA] WS
A, FUHERA A fotugshy) ighes
ZUT HAREY X7} 2%10] AAEtd o HA 717k
20081 59 20% ~ 5Y 23Y71A| 4o AH AAjEkc)
A= 1112 AAIE 0 1909 HAF 428 A17H oF 208
~ 308 A=7t 2=l AAKY eAE dAE 2E A
Algte] fobrt TAe] QA EE 3 & HEHA 3
A 152, FEQ7] 3HA) 158310 &0 2 AXsHgct

4, XI2EN -

frote] At YA G wet FUREAA o 2

o7} & ZIR1A|, aejaL Fote] F7HEERI Ao gt AT
o} ZJEXH%H—I o) Az ARo] & AIAE Loty
A A FHlez AYGA|, 6M)T FRAZFA(F
*lxﬂ‘**‘ SAAYFA)E FYHeleR sty
AAFFEYA 27|, HEYV])E FTEHHUILE 3o
MANCOVAE AAJatgict, AA| A 5Alee 3ks8e 9
L Ul 4= 9l 7P 7|2 A AQlo| B 9Pl &

9
e A YRR FARY 8] Ales HYLE S
Ak

=
i)

Sobe] Ayt PEAE Aol U FUHELS
o B3} EEUA L 25D FFL AN (& 4

2 3 fole] AR HrAT o] F
%EM o] 2)= ggkof 3t MANCOVA B4 2
?4, e 3 Bt BAHORE Jofst Ao vyt
tHF = 4.435, p {.05). =3t frote] Ay FHIHWilks
Lambda : F = 13,628, p {.05)2} HEAe|of4]o] Fa3}
(Wilks' Lambda : F=15.619, p € .05)7} A& o2 {23t
A0 epton Ay} YRARFA Y] A43AEaTte
Wilks' Lambda(F = 3.819, p {.05)3+& =%t W& thiel
PR 7L fo3t Aog eyt SAFCE fo%
RO 2 vehd fote] dat AR Ae] ¢4, 22| AR}
HEA ] ofalo] Auapgo] FAHQ 2lolg dotrr] ¢
3| ThQl wEF BAg ARgE A3E oK 5ol Uk

A
@& 5IA & & Sl Hiek o, froke) FEYA
ool i3 AR FavE A B 29, HEHA 27

o} ;97| BE Y ollA Fe3t Aol7t e AR
Uebch &, dgol weka HEA| 2o HEH7] 2
T fo3t Zojrt Qe Ao yehdth HXEY(F =
810, p<.05)2} 7%, Tk 6M(H = 10.23)7} ¥k 5M|(H+ =
8.97) ®|3f <] oVﬂ 52 A4S d2 A oE Yeptod
FHEA7|(F = 21.30, p <.05) E3 vt 6M|(F = 10.63)7}
9 5AI(B T = 9.00)00 Hl&] foJaHA B2 AE g2 A
© & et

HEA R 2 Afolz §3 Ao bt
0|5 LA Ao g AmEE A2 (F=9.07, p<.05)°4
L A xagA 0] GoHE T = 10,377} i}iiﬂ“éu -
OKH¢ = 8.83°l v]3] FAHLE R w2 A4E
om RFY7NF = 24.22, p < .05) E3Z+ FA A %ka]e]

-130-



(B 4) Qo0to| e M R|2| UAloy o}

ki o9 AR A4
SAA A
54 S B 4
b
SAIA B %4
A2 64 A B oFA]
A7
SAI A 2| 4]
4 A 2] oF A
7
FAIA B 4]
54 RFA 2 oFA]
A .
SRR YA 12.33 2.13 12.51 15
H297] 641 w4 8.93 1.33 9.33 15
) 10.63 2.46 10.92 30
A A B A 10.90 2.43 10.84 30
A S2pA 2] kA 8.73 1.28 8.80 30
A 9.82 2.20 9.82 60
(E 5) pisel MRy Zat gotn
-~ Source F4H AIHE A5 A BIAF P folE
o AA=7) 27.91 1 27.91 8.10" 006
e HE 7] 53.53 1 53.53 21.30" .000
. SR 31.26 1 31.96 9.07" 004
B #5817 60.85 1 60.85 24.99" 1000
A% x 37 15.23 1 15.23 4.42" .040
J 5 A 2 oFA] #3197 19.95 1 19.25 7.66" .008
o A X)) 189.61 55 3.45
#3247 138.21 55 2.51
. - 1R 270.40 59
gal 272ly| 984.98 59
*p (.05
FroHB T = 10.90)7F abA 2] 9419 SolHt = 8.73)¢] o2 Jepd Asage] aals T ehyd (O
Bl =2 Y8 syt D, O¥ et
AP FRA P AL AT FHE ] 27 1™ DA B = =t} 2ol 5M19] A9 FAIAE
(F=442,p< 05) HEYI(F =766, p<.05)2 HE 3} o] folHqt = 9.9) } A 2] 5 o] foHH = 8.73)

2 Uehit, B4 gel A

— EARE]
g TRIRE]

6Al

5A

(O 1) FEIR| H7I0IMS| ST HRHEIA Zio] AT

) FoJ5HA #3 Has Ao 649 9= FAIAE

14 ¢

12

10

8 —— BAHE]
6 ~a— T2}
4

2

0

5M B A

(3% 2) HEYI0IAS T HRHAYA Tl HBHE

-131 -



8  UBVFEEEX : H46H 95, 2008

9 FoHB = 11.53)7} &AM folHt = 8.93)2ch
T A7t wkem 54 Bk 6AotollA &xpA 2|9}
BAAEY HpAtolr) Hep 2 A0 2 Yepyrt,

" oA & 4= Slenlet o] ;9719 8191 aql
oA 5M19] 7, TAIATF Y froHETE = 9.47)7F L1
29 frokFat = 8.53)°0 HIgl oot w2 H+E LA
21 6M|9] AL FAIAE Y FoHH = 12.33)7F <A
9] FoHBt = 8.939)Hrt FostAl Fo7t o $2]
37] aQlojAet oA R 54 Bt 6AotollA atAle
2 A Hpatol7t B & Ao = vehyt,

V. =9 g AE

£ AFoME fote] ARat FRAR G ut 31t
HEAA T zpo7t 9l AUA, 13 FUHHE4
Yol gt AT FRA=| ] A3 AIIL Y&
AYAE Yotz siglet, A7AnE APdret Bl
o| &9l LA =eJatd tha3} gt

AA, frote] Aol wt FEE UL 5ol Folgt A}
|7} Sl AR UEith & sAjoto| H|3] 6Alolr} HE
A 2719 HEY7 oA T8 2 H4E It o]
o} 2 Anes AYATENE, 1987, HAAE, 0B,
2004; 712-4], 1991; Blades & Spencer, 1989)] Al ¢
A|&hz Aolt,

(1987 44, 54, 6HIE o2 3 Aol &
o] F71e4E HuAZ5Yo| 718l Lehg g Bus)
%1 Blades®} Spencer(1989)9] A9} 754119909 |+
A Ao HE Re £Z 02 5N HE FE0R 6
AlelAl= ZBAZEEHo| AY B4E Aoz Husir,
E3 AX @I} 0]42(2004)9] FF AH M= 64 fol7}
54 foto] HlE) HEX| 5] B2 Ao2 Lehgt 2
A9 A T MYATe] Ao} v 2 54 fob
ot 6Al fol7t ARZ7I9 #HE 7] TA M 2 HSE
UElY dgo] $7HE FHR R | F7khs A g
HoZE0,

o] AT AnofA] B F5o| foto] HFU4EY
& o] whet FA ggEo] 7 melFl Aol @
2] ol wiet Fiof Tt o)z M2} wEEe 7it
@AY, ©14<, 2004). HEAAE Adske 5L B}
=2 29 FNE 9 QAag #Eo) glon 3k
£9] QAL shte] EYE BAES AAHoR IAY £
UA Bk Yozt A1E FHE et oE AAAAE 4
UA gt 3$-, 1987). &, HFEE X9} Yo & Hof djst

TAE B Aol AAAA FMdelA F Ze TAE
Aol st =YUE TAE HAH R gofstA sl
TEE T Akaelt), olgd Al FHAY & S
AR £84 7155 AMgAA UERA StEE AgE]
RS TR 2 BA skl 522 £ 4 Y
o}, FHEE A3 YAIE A8t ®AE BA sk &
52 Bl 37 N 2 =g A A A 4= 3
< Bt ot AN E 2 2g)7| FoAlA F-83HA A
GElo] AL gleug Roly|RE AR Ul AHsA 2
o] gk g AAHCE JEA71= Ao] S350+ &
Hol},

A, I SAAE-A £AXEFA Y] folrt AL 2H
2|-A] FAIA | FAl foto] vla] FHEEQA ] &
2 A0 Yepdtt o|¢ 2 Ade FEAE LR
g o5 Tt AIA(1997 Y Aol FAIH FEAEFA
2 7A=Y w2 AHHAE Uehlgou <Ay 3
BAEGAL 715t AH e 2 AREAE et 2t
oF W2hg Zolgitt, E3F o8-%1(2008)9) ATolA FAIA
2| A1) folrt expA 2 oka] ) fololl H]a) 781G oAl
¥ A48 Jehd AT gX3le 41E o Aot

Kaufman®} Kaufman(1984)2 J R 42| Walg ¢2142)
AT} FAIAEFA Y] F X AN vE Qi &AFAE
P2 A4A OAY, AEHOR JHE A sl Ao
o FAIA A 314 5o, 3703 (spatial), & A
Hog FHE A|she WA Witk 39}, 718199
2 F7HF oo A A4S WHAH 22 A (Luria, 1970)8}
o2 FAAFNA 3t 5 g FHol=L & 4 9
on & d39 ke o]F A RSk Aotk

shgoll oigt A Y] Apold B g rhe] +4
F94 JHL o= ALHY, & gk A4S
T8k 5 5AA ERo|uR &A1Y AJUAE
HHEA] arEdjof ke o] B9 AR HjolchdtgH,
1995), sgAke) i B4 F HEE S 25 3
BAg] g2 i sraAEe] s AaloA Aolg Kol
= ¢lo] ElkJonassen & Grabowski, 1993), whZkA] ot
o] F7HHY olaiE gt HEHQ maHE AAska F
8317] YAl fote] FrAE AL Aesjor & Ba
Aol glom 2 A9 A= ojet 22 o 7123
TAE AZE = UL Aolth. & 7314 gL FAAE &+
ofoflA fEjst MGG o|BR FAIAEFH Y fotolA
€ T80l SAHLE TAE AXSIL AT A&
ol &% 4= e TAIE AX Sk o] ATAY Aon &
A foolAle B8E FAHLE HAE AAE]| B
te AL 2AE Wro] £480 2 AAshs WS

-132-



ARG 2ol ¥ Faael Aolt,

WA, FUREAL S 2o] ot fote] elelnt gue)
34 290 B8] ST AL ehrte) 2 54 o}
of vlah 641 o7t EXHH} foto] Hiah EA|72l
9 fobt FUREAL S 20| & Ao Upehgon] 54
ut} 64 folrh FAIMele £AH2le] Waajolr) ach
2 0= e,

R0k SBHLg el BT B )3 U
3 W F9% F 2 59 St Fas ngygoln
(NCTM, 2000) 37+ % 7|3¥sire) s1gjoded ?;Oﬂ Ao}
2o HEAANA 9122 33 Fsl) £ AT Sof A

L

E1L 9= Foprlrshiflgolche] 4L, 2005). Gol7)7t &
HeEdde] o $a3% A7 Y (Clements, 1999;

Clements, 2004; Copley, 2000: Del Grande, 1990)< 82+
e o, 3T Vet AE HEA AT o)sfof Wt
BHE AlFsts Aol Fasit ABHo2 H Ao
AR QA2 FA 7o F5ago) = Aoz Yehd
J—h FrotolA w7ttt TRE HAE AAIg] gl
ol whet g 38R Algehs A1) vEo] o} Ael
A EAQ] HR Az Falof ZAT B} A&7 w4
Pe AT sloF T AR £3] 54 Bt 6AoA
HHAY G Hpat & A 02 nRo) B o]
BSPE ARl UAEAE Tk Ao) Fa3he Ho
F& Aol
NCTM(ZOOO)"“H“ 7|5 o] T3 WL F 7ol TRty
T2 FNAY A HAE 71E3lT o F W),
olF3le FoIA Wkt ARE 71&st o] 82 Wl
A =of 2 A3 AA YoM HAE LAstT 0|8L
712 AABIL Qlth Ed FE A FA]of T
Kaufman®} Kaufman(1984) ¥urael goolA &4t
A2of 3 A= @A AE, REAM A Z, &4
49 F8Al, R /AAH GAA A, AZFR 0| T B4 H ¢
TAAAE AL o2 Ak glon] FAH
2lofl 4 A= AAE s AE, AHojN RRoz 7
B FA, ALA/EEAQ B FEo| 1 B39
A AAE Bl pgWHoR A3l gk, ol
NCTM(2000)9ll 4 AAEkz F7to) T3t -85 Bz
of 1, dl& B0l FelAQ A A& WAzl 7)
athe A A o3-S A 1 A F-A FAAY
g FoblAls LAt dojd ©ME BEoARE AH 3
o2 131 AHoR AAshe o] =gl B £ U
Reoltt,
ZEHOE fotolA 37tz Ay
I} osfefl et AEE AT of AFol wbet WA F5H

1o 2 o

549} 64 frols tde det

o4
B ] W) W waH A9 A
- A

SR, 9ol719] 27] 7)eted ALy 7'}7\] S5
AA, 2 713, S8, R713%, 015719k 7]
49] 2UES Helz 7o) FR0IHKennedy, Tipps, &

Johnson, 2004). & @A AHE 2x7)sktA] o|Ljo)
74“716} FEdris), olE7iste] HAeA = Aol ot
sherdisiel olio] Fuaielopantel A4EAeg Ans
Q406] 9},

H-H(2004). J} T G50 Golo] TR Q1A%

UlA o SRS ALY AT R,
Z1ol2H1987). ot} FUAEA N2fo] Bit A7, 9

SHl AASHY A E,

1L27%(2006). BANEN 7128 ot 78t 74 L F
4 a3 QAR WAty F e,

AAR2005). HEAEFA o) whE A9 Aol a2
o] 539 jo, thrr e thei ALY H=E,

A, 01A2(2004), Sote] HEmA|zHseTt 9| FARSBT}
S BA AT, oFFRIA], 25(6). 1-13.

AFA(1990). Fote] FHHTA|Z Wl Fek AT, 29
i3t WS iEh AAERY AR,

E441(1997), K-ABC S|4 87}, A&t strjAl

HHE(1995), 8 W - Shgo] LA Ao BEt
AT, ALt BASHY] =i

2%4:(1985), OFES] Sx A E A R U Aol a} sl
ojsi= Ato] — AojFAA WG ARG3Lo], ol FE
3], 6(2), 21-33.

Alol73, 2% (2000, 253 32 FR A= F33t <l
2] Falof| w2 mi3t £A4) o, =T aS8],
20(1), 155-165.

o 4%F, A19411997). BEA AT Y F =] BA

-133-



10 iEHgstElx] - M463 93, 2008

of g A7, F=4aSs}3A A= A, 360D,
23-33.

o#3(2008). frote] Agl s AR A g4o] 3t §Y
2 AFH nAlE 9% ke st HArskg
=g

213 (2005). FEAGH) G2 o) ojopr] TASE
9] jo], olg-H£;, 14(1), 191203,

0]73-9(1987). foIE $ivt ARt RS A8 FHAL
°]785(2005). frote] FZols] sl Uk AT, fotw

AT, 902), 5-18.

o)A Z(2006). fote] HEAMEFLlo] FaEFo njH =
VE. Aaudisha ALY F el

2 4, o12(2006). fote olF7|sl HEol et A
FARFOIREAF, 11(D), 197-215,

FE72004). frolrdhsdn 28 AL FAY

Blades, M., & Spencer, C.(1989). Young children’s
ability to use coordinate references. Journal of
Genetic Psychology, 150, 5-18.

Bogen, J. E.(1969). The other side of the brain: Parts I,
II, and III. Bulletin of the Los Angeles Neurological
Society, 43, 73-105, 135-162, 191-203.

Bogen, J. E.(1975). Some educational aspects of
hemispheric specialization. U. C. L. A. Educator.
17, 24-32.

Copley, J. V.(2000). The young child and mathematics.
Washington, D.C: NAEYC.

Clements, D. H.(1999). Geometric and spatial thinking
in young children(66-79). In J. V. Copely(Ed),
Mathematics in the Early Years. Reston, VA: The
National Council of Teachers for Mathematics.

Clements, D. H.(2004). Geometric and spatial thinking
in early childhood education. In D. H. Clement
& J. Sarama(Eds.), Engaging Young Children in
Mathematics: Standards for Early Childhood
Mathematics Education(267-297). Mhawah, NTJ:
Lawrence Erlbaum Associates, pub.

Das, J. P, Kirby, J. R, & Jarman, R. F.(1979).
Simultaneous and successive cognitive processes.
New York: Academic Press.

Del Grande, ].(1990). Spatial Sense. Aritbmatics Teacher,
73(6), 14-20.

Gazzaniga, M. S.(1970). The bisected brain. New York:
Appleton Century Crofts.

Gordon, H. W., & Bogen, J. E.(1974). Hemispheric

lateralization of singing after omtracarptod
spdoum amylobarbitone. Journal of Neurology,
Meurosurgery, and Psychiatry, 37, 727-738.

Hannibal, M. A. Z,, & Clamants, D. H.(2000). Young
children’s understanding of basic geometric shapes.
Manuscript submitted for publication.

Johnson, S. W.(1979). Arithmetic and learning disabilities.
Boston: Allyn & Bacon.

Jonassen, D. H., & Grabowski, B. L.(1993). Handbook of
Individual Differences Learning & Instruction. New
Jersey: Lawrence Eribaum Associates.

Kaufman, A. S., & Kaufman, N. L.(1984). K-ABC
Interpretation manual. Circle Pines, MN:
American Guidence Service.

Kennedy, L. M,, Tipps, S., & Johnson, A.(2004). Guiding
children’s learning of mathematics. Belmont. CA:
Wadsworth/Tomson Learning.

Kimura, D.(1967). Functional asymmetry of the brain
in dichotic listening. Cortex, 3, 163-178.

Kirby, J. R, & Das, J. P.(1977). Reading Achievement,
IQ and Simultaneous-Successive Processing.
Journal of Educational Psychology. 69(5), 564-570.

Levy, J.(1972). Lateral specialization of the human
brain: Behavioral manifestations and possible
evolutionary basis. In J. A. Kiger(ED.), Biology of
behavior. Corvallis OR: Oregon State University
Press.

Luria, A. R.(1966). Higher cortical funtions in man. New
York: Basic Books.

Luria, A. R.(1970). The Functional Organization of
the Brain. Scientific American, 222, 66-78.

NCTM(1989). Curriculum and Evaluation Standards for
School Mathematics.

NCTM(2000). Principles and standards for school
mathematics. Reston, VA: NCTM.

Neisser, U.(1967). Cognitive psychology. New York:
Trabasso Appleton-Century-Crofts.

Paivio, A.(1975). Imagery and synchronic thinking.
Canadian Psychological Review, 16, 147-163.
Paivio, A.(1976). Concerning dual-coding and
simultaneous-successive processing. Canadian

Psychological Review, 17, 69-71.

Piaget, J., & Inhelder, B.(1956). The Child’s Conception of

Space. London: Routledge & Kegan Paul.

-134-



Piaget, J., & Inhelder, B., & Szeminska, A.(1960). The
Child’s Conception of Geometry. New York:
Norton.

Sample, R. E.(1975). Are you teaching only one side of
The brain? Learning, 3, 24-30.

Satlow, E., & Newcomb, N.(1998). When is a triangle
not a triangle? Young children’s developing
concepts of geometric shape. Cognitive
Development, 13, 547-559.

Schneider, W., & Shiffrin, R. M.(1977). Controlled and
automatic human information processing:
Detection, search, and attention Psychological
Review, 84, 1-66.

Solo] MEARIYAD | BUHBIMSOl IRl FE 11

Somerville, S. C., & Bryant, P. E.(1985). Young
Children’s use of spatial coordinates. Child
Development, 56, 604-613.

Sperry, R. W.(1975). Left-brain, right-brain. Saturday
Review, 2(23), 19-25.

Watters, J. J., & English, L. D.(1995). Children’s
application of simultaneous and successive
processing in inductive and inductive reasoning
skills. Journal of Research in Science Teaching, 32(7),
699-714.

4 ¢:2008d 8 27
MAIER 1 2008 88 282
AxEREY - 2008 108 13¢

-135-



